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ABSTRACT

This report documents the development of supersonic data bases for five
military operations areas (MOAs) and presents a user's guide to the two
programs that were used to develop the data bases. Data bases were developed
for Holloman, Luke, Oceana, Tyndall and Nellis MOAs. These data bases were
generated on the Tyndall AFB Cyber Computer using two computer programs
(MOAOPS and BOOM-MAP) developed by BBN Laboratories that extract and analyze
data from the Tactical Air Crew Training Systems/Air Combat Maneuvering
Instrumentation (TACTS/ACMI) manufactured by Cubic Corporation. The TACTS/ACMI
system digitizes various positional and performance parameters of the aircraft
on the range at frequent intervals for later replay in graphic or tabular form
during aircrew debriefings.

The MOAOPS program extracts information from TACTS/ACMI mission standard
data tapes and compiles a library of engineering data concerning the supersonic
operations. The BOOM-MAP program calculates various statistics on the
supersonic operations. It also calculates expected sonic boom levels on the
ground based on the extracted information.

The results of the work performed on this contract verify the production
capability of the MOAOPS and BOOM-MAP programs for extracting and analyzing
data from TACTS/ACMI data tapes. Output from the BOOM-MAP program in terms of
supersonic and boom producing flight track maps and noise contour maps, provide
the environmental and range planner with important and useful tools to analyze
MOA operations,
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SUMMARY

This report documents the development of supersonic data Has :s Tor five
military operations areas (MOAs) and presents a user's guide to the two
programs that were used to develop the data bases. Data bases were developed
for Holloman, Luke, Oceana, Tyndall and Nellis MOAs. These data bases were
generated on the Tyndall AFB Cyber Computer using two computer programs
(MOAOPS and BOOM-MAP) developed by BBN Laboratories that extract and analyze
data from the Tactical Air Crew Training Systems/Air Combat Maneuvering
Instrumentation (TACTS/ACMI) manufactured by Cubic Corporation. The TACTS/ACMI
system digitizes various positional and performance parameters of the aircraft
on the range at frequent intervals for later replay in graphic or tabular form
during aircrew debriefings.

The MOAOPS program extracts information from TACTS/ACMI mission standard
data tapes and compiles a library of engineering data coacerning the supersonic
operations. The BOOM-MAP program calculates various statistics on the
supersonic operations. It also calculates expected sonic boom levels on the
ground based on the extracted information.

The MOAOPS program was originally written to read data directly from
TACTS/ACMI mission tapes; however, this was not possible on the Tyndall
computer. Data on the mission tape was first copled to a disk file before
executing the MOAOPS program. This restriction only impacts data extraction
when a single mission 1is contained on two tapes because of limited storage
capacity on the Tyndall computer. The user must obtain a dedicated disk pack
for two mission tapes.

The results of the work performed on this contract verify the production
capability of the MOAOPS and BOOM-MAP programs for extracting and analyzing
data from TACTS/ACMI data tapes. Output from the BOOM-MAP program in terms of
supersonic and boom producing flight track maps and noise contour maps, provide
the eavironmental and range planner with important and useful tools to analyze
MOA operations. .
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»ECTION 1. OVERVIEW

This report documents the development of supersonic data bases for
five military operations ‘areas (MOAs) and presents a usec’s gulde to
the two programs that were used to develop the data bases. Data
bases were developed for Holloman, Luke, Oceana, Tyndall and Nellis
MOAs. These data bases were generated using two computer programs
(MOAOPS and BOOM-MAP) developed by BBN Laboratories that extract and
analyze data from the Tactical Air Crew Training Systems/Air Combat
Maneuvering Instrumentatfon (TACTS/ACMI) manufactured by Cubic
Corporation. The TACTS/ACMI system digitizes various positional and
performance parameters of the aircraft on the range at frequent
intervals for later replay in graphic or tabular form during aircrew
debriefings.

The MOAOPS program extracts information from TACTS/ACMI mission
standard data tapes and compiles a library of information concerning
the supersonic operations. The BOOM-MAP program calculates various
statistics on the supersonic operations. It also calculates expected
sonic boom levels on the ground based on the extracted information.

This work was accomplished using the Tyndall AFB Cyber 170
computer and Calcomp plotter. The two BBN programs, MOAOPS and BOOM-
MAP, required modification before they could be used. Section 2
discusses the generation and modification of the supersonic data bases
using the MOAOP program to extract and modify aircraft mission data
from TACTS/ACMI missfon tapes. Section 3 discusses the generation of
output plots using the BOOM-MAP program to analyze the supersonic data
bases and to generate the necessary input files for the General

Purpose Contouring Program (GPCP I1). Appendix A contains examples of
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output from the MOAOPS program and includes mission and aircraft
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indexes for each MOA. Appendix B contains examples of output from the

I

"i':: BOOM-MAP program and plots, depicting supersonic flight tracks, sonic
,-:z.'x boom producing flight tracks, overpressure contours, CSEL contours and
3{ CLDN contours obtained from the data bases. Plots are included for
6:3 each MOA except Oceana. The BOOM—-MAP program would not accept data
:g:::;' from the Oceana LIBRY file. In addition, BOOM-MAP would not accept
::. some of the data in the Tyndall LIBRY file. These two problems are

being investigated by BBN Laboratories. The user is cautioned that

K

3 all plots have been reduced for this report; therefore, the scale is
et

‘» not accurate. Additional information concerning MOAOP and BOOM-MAP
w7 can be found in the BBN User®s Guide written by Wilby ([1].
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SECTION 2 SUPERSONIC DATA BASE GENERATION AND MAINTEMANCE

2.1 INTRODUCTION

This section will outline the procedures used to generate the
supersonic data bases for Holloman, Luke, Oceana, Nellis and Tyndall
MOAs. The MOAOP program actually consists of two separate programs:
EXTRACT and DELETE. EXTRACT contains the code to extract data from the
TACTS/ACMI mission tapes and DELETE is used to delete references from
the INDEX file and to change mission names on existing index and
library files. The EXTRACT program generates three files : two index
files ("INDEX" and "MINDEX") and one library file ("LIBRY").

The MINDEX file contains a list of all mission numbers analyzed
from TACTS/ACMI tapes. The MINDEX file serves as a record of missions
analyzed and 1s updated when additional TACTS/ACMI tapes are read and
when the DELETE program is run in the "CHANGE" mode. MINDEX is not
used by the BOOM-MAP program. The INDEX file contains mission number,
date, mission start and end time, TACTS/ACMI site name and number,
alrcraft type and tail number, the total number of records written to
the LIBRY file, and the number of supersonic records written to the
LIBRY file. The LIBRY file contains specific time, position, G load
and velocity for each aircraft. Although aircraft information is
recorded for each aircraft at 100 to 200 millisecond intervals, data
was extracted from the TACTS/ACMI missfon tapes at 1.5 second
intervals. Only supersonic data was extracted from the TACTS/ACMI
tapes. llowever, the EXTRACT program will still create a three record
eantry In the LUBRY file for non-supersonic data. These records can be

delet~d using the DELETE program but they will not causc any problems

if they are left in the INDEX and LIBRY files.
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2.2 FPile Management on the Tyndall Cyber

The Tyndall Cyber 170/730 computer, hereafter referred to as Cyber,
current operating system is Nos 2.4.3 level 647. All permanent files
on the Cyber are classified according to the manner in which they are
accessed: indirect or direct access. These two access methods should
not be confused with file types. The EXTRACT program generates two
different file types: sequential and direct access. The INDEX and
LIBRY files are direct access and the MINDEX file is sequential. The
user is cautioned that a direct access type file e.g., an INDEX or
LIBRY file cannot be altered with a text editor. You can examine a
direct access file with the XEDIT editor but you must exit XEDIT with
the "STOP" command. If you exit XEDIT with the "QUIT" command you may
destroy the file key and render the file useless.

The access mode is determined by the command used to make the file
permanent. How the file is made permanent also determines the command
you must enter to access the file. If the user is not familiar with
the permanent file storage and access commands they can be found in
NOS Version 2 Reference Set, Volume 2. The INDEX and LIBRY files are
usually stored as direct access permanent files while the MINDEX file
is stored as an indirect access file. The Cyber has the NOS/BE
“STORE” command installed which will automatically determine the
storage method depending on file size. The user can store the MINDEX
file as a direct access file.

2.3 Program EXTRACT
2.3.1 General Description

The EXTRACT program reads a TACTS/ACMI Mission Standard Data tape,

extracts relevant information and appends this information to either a
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ey new or existing data base. The TACTS/ACMI mission tapes contain data

iy

f;t on up to 8 instrumented aircraft flying a mission on the MOA. Among
1?“ the data collected 1is real time information on aircraft position,
% velocity and acceleration, updated at 1iantervals of 100 to 200
fﬁv _ milliseconds. The program extracts this data at approximately 1.5
:EQ second intervals in order to minimize both the time taken to read the
ig tapes and the quantity of information to be stored. Storage capacity
Zgg is extremely limited on the Cyber.

$€ The number of tapes required to record an entire mission depends on
}%; the length of the mission and the number of aircraft Lavolved. The
%;‘ EXTRACT program is designed to read data directly from TACTS/ACMI
;’: tapes; however, this is not possible on the Cyber. The TACTS/ACMI
E*E tape must be copied to a disk file before the data can be extracted.
" : This does not cause any difficulty unless a single mission is on two
ﬁa tapes. Because of the size of the disk file generated by two
;ﬁ TACTS/ACMI tapes, the user must obtain a dedicated disk pack and
:;; increased storage allocation from AFESC/SI. This assumes the user {s
;):: using the Tyndall Cyber.

g?' The information is then appended to etther a new or an existing
%é ' library file, which accumulates the informatfon from all the mission
3? , tapes analyzed. The library file is indexed, so that a particular
ﬁ; mission, aircraft type, etc., can be accessed by the sonic boom
ﬁﬁ analysis program.

5*? Two index files are formed. The mission index file (MINDEX)
Eéﬁ contains only the mission names, dates and site location for all the
&3 tapes analyzed. The second index (INDEX) contains information on

every alrcraft flying for every misslon analyzed, such as afrcraft

"y type, alrcraft tail number, startlng and cnding time of the mission.
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Each entry in this index file is assoclated with a time series of data
stored in the library file, and the appropriate record numbers for the
library file access are stored in the index file. This index file is
then used by the sonic boom analysis program to retrieve the
appropriate flights to be analyzed.

During a mission, it is possible that changes may occur in the
aircraft flying, or that erroneous data has been included in the
mission tape and later corrected. The program detects any change in
the number of aircraft flying, aircraft type or aircraft tail numbers
and signifies the start of a new mission segment when this occurs.
The index file contains one entry for each atrcraft flying in each
mission segment. The library file has an associated time series of
data for each aircraft flying each mission segment.

Two choices are available for the data extraction program.

l. Only supersonic data (M>0.99)may be stored in the

library file or all data (subsonic and supersonic) may be

stored. Tt is important to keep the index and library files

for these two cases distinctly separate, as the sonic boom

analysis program uses only the supersonic data.

2. The sonic boom analysis program only requires data at

time intervals of approximately 1.5 seconds for reasonable

accuracy. However, an option 1in the data extraction program
is available to read and store data in the library file at
100 or 200 millisecond intervals. The intention is to make
it possible to analyze a few flight tracks in great detail

if necessary. This option is not recommended for building a

data base of many misslions as the quantity of data could

il
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become prohibitively large and should not be used for the

BOOM—-MAP data base.

In addition to the data extraction program, a program to delete
entries from the index files has been written. The program does not
delete any {nformation from the library file, but deletes the index
entry and all references giving access to the library information
assocjated with the index entry. The index deletion feature is
necessary in case mission tapes have been analyzed that should not
form part of the permanent data base, or some index entries show
errors that occurred on the TACTS/ACMI tapes.

2.3.2 Program EXTRACT Input Data

Only 5 lines are required for input, each in character form,
contained in apostrophes.

1. 'SUPERSONIC DATA ONLY' or 'ALL DATA SELECTED'. The

first option selects dynamic records for Mach number
M>0.99. The second option sclects subsonic and
supersonic data, with no restriction on Mach number.

2. 'DATA AT =1 SECOND INTERVALS' or 'ALL DYNAMIC DATA'.

The first option reads dynamic data records at
approximately 1.5 second intervals. The second option
reads all the dynamic data output at 100 or 100
millisecond intervals, but should not be used 1in

forming the supersonic database for BOOM-MAP.

g,

::::: 3. "NEW INDEX AND LIBRARY FILES TO Bi CREATED' or 'OLD
K

s}

|:0:$ INDEX AND LIBRARY FILES TO BF USED'. The first option

is used only for the first mission tape analyzed in
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starting the library and index files. The second
option is used for the second mission tape analyzed and
thereafter.

4, 'FULL INDEX PRINTED' or 'UPDATED INDEX ONLY'. As maany
tapes are analyzed, the index file may get quite large.
The 'FULL' index prints the whole file, while 'UPDATED'
prints only the mission currently being analyzed.

5. 'ONE = NUMBER OF FIRST TAPE REEL READ' or 'ANY = NUMBER
OF FIRST TAPE REEL READ'. If tbe option 'ONE' is used,
the program will stop unless tape reel number 1 is
mounted. The option 'ANY', permits any reel nuamber to
be the first tape reel, but multiple tape reels must

still follow in sequence.

2.3.3 Program EXTRACT Batch File Examples

The job control language (JCL) and the input data required to
extract information from a TACTS/ACMI mission tape using the EXTRACT
program is shown in Table 2.1. The batch file in Table 2.1 was used to
analyze the first mission tape for the Tyndall MOA. The index and
library files are all direct access permanent files because the
“DEFINE” command was used to create them. Since the MINDEX is a small
file it could have been declared an indirect access permanent file by
using the "SAVE" command. It {s up to the user to determine the
permanent file storage type for the MINDEX file. As mentioned earlier
the size of the INDEX and LIBRY file dictate that these files will be
direct access permanent files. In this example, the file “EXTRACT" in
the statement "GET, LGO = EXTRACT", is the executable code for the

program EXTRACT. The user can compile the DELETE PROGRAM for each run

]




/JOB

SPECTUM, T400.

JUSER

CHARGE (%)

SETTL, 5000 .

* .

X CREATION BATCH FILE FOR TYNDALL

X

DEFINE, INDEX=TYNIDEX.

DEFINE, LIBRY=TYNLIB.

DEFINE, MINDEX=TYNMDEX."

LABEL, TAPE, VSN-000004 ,NT, D=PE, LB=KU, F=L, PO=R.
COPY, I=TAPE,O=TAPE1,BS=2000.

UNLOAD, TAPE.

REWIND, TAPE1l.

GET, LGO=EXTRACT.

LDSET, PRESET=ZERO.

LGO(*PL=30000)

RETURN, TAPE1,MINDEX, INDEX, LIBRY.
DAYFILE.

REWIND, OUTPOT.

ROUTE, OUTPUT, DC=PR.

/EOR

? SUPERSONIC DATA ONLY’

'DATA AT>1 SECOND INTERVALS'’ )
*NEW INDEX AND LIBRARY FILES TO BE USED’
’FULL INDEX PRINTED’

*ANY = NUMBER OF FIRST TAPE REEL READ’
JEOF

Table 2.1 Batch file for a creation run.

10




but is not as efficient as using the LGO FILE. An example of a batch
file to update the Tyndall MOA file is depicted in Table 2.2. The
only change required in the input data 1is to change "new” to "0ld” in
the third line. 1In the JCL, the "DEFINE” commands have been replaced
by "ATTACH" commands because the files were created on the initial
run.
2.3.4 Program EXTRACT Output Data
Examples of the output from program EXTRACT are given in
Appendix A. Table A-1 contains information on the mission tape being
analyzed and includes any warning messages that may occur during the
analysis. These include parity errors, unidentified block types,
etc., which may be useful to determine {if the data in a mission
segment is suspect. This table should be scrutinized to determine
whether any mission segments should be deleted from the index at a
later date. The possible reasons for deletions are:
l. Obvious errors in aircraft data, such as omission of A/C
type.
2. Many parity errors, indicating a poor qualfty tape and
insufficient data.
3. False start of a mission (due to data omission or poor
tape) giving a very short initial mission segment,
which could be ignored.
4. No supersonic activity.
Table A~2 i1s a direct echo of the tnformatlbn stored on the
library file and has been deliberately left in the same format.
Table A-3 is a listing of the index file, efther the FULL index
or the UPDATED index only (the mission currently being analyzed), as

specified by the input.
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/JOB
SPECTUM, T4080.

/USER

CHARGE (%)

SETTL, 5000

*

*  UPDATE BATCH FILE FOR TYNDALL

X

ATTACH, INDEX=TYNIDEX/M=W.

ATTACH, LIBRY=TYNLIB/M=W.

ATTACH, MINDEX=TYNMDEX/M=W.

LABEL, TAPE, VSN=000@04 , NT, D=PE, LB=KU, F=L, PO=R.
COPY, I=TAPE, O=TAPE1, BS=2000.

UNLOAD, TAPE.

REWIND, TAPE1 .

GET, LGO=EXTRACT.

LDSET, PRESET=ZERO.

LGO( *PL=302000)

RETURN, TAPE1, MINDEX, INDEX, LIBRY.
DAYFILE.

REWIND, OUTPUT.

ROUTE, OUTPUT, DC=PR.

/EOR

» SUPERSONIC DATA ONLY’

*DATA AT>1 SECOND INTERVALS’

'OLD INDEX AND LIBRARY FILES TO BE USED’
'FOLL INDEX PRINTED’

*ANY = NUMBER OF FIRST TAPE REEL READ’

/EOF

Table 2.2 Batch file for an update run.
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Table A-4 is a listing of the mission tapes analyzed for the
database.

The remainder of Appendix A contalns current index and mission
index files for all five MOAs that were created under this contract.
2.4 Program DELETE
2.4.1 General Description

The DELETE program operates in one of two modes: the “delete” mode
and the "change” mode. When using the DELETE program to delete data
from the index file, the job should be run in the batch mode. The
"change” option should be run interactively. In order to delete data
on a specific mission or aircraft from the database 'LIBRY', created
using program EXTRACT, it is only necessary to delete all references
to that specific data from the index files 'INDEX' and 'MINDEX'. The
program DELETE reads the existing files 'INDEX' and 'MINDEX', modifies
them as selected by the input and outputs new files 'INDEXN' and
'MINDEXN' in the same format with the appropriate index entries
deleted.

The file 'INDEXN' should again be defined as a direct access file
for permanent storage if the file 'INDEX' was previously so defined.
The users' permanent file names used for storing the exigting files
'INDEX' and "MINDEX' and the new modified 'INDEXN' and 'MINDEXN' files
should differ. On completion of the program, the output will list the
index entries deleted and this output should be checked before purglng
the old 'INDEX' file and thus permanently preventing access to the
deleted entries. Typically the deletions will not be necessary uuntil
the database is to be accessed by the BOOM-MAP program. A copy of the

full, unmodified index should be kept on the back-up magnetic tape.
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The DELETE program can also be used to change mission names in the
"LIBRY" and "INDEX" files. This feature is extremely useful if you
want to analyze data for a particular type of mission. The change mode
will allow you to change selected mission names. The requested mission
names are changed in the "INDEX" and "LIBRY" files as well as the date
and time in the first record of these two files. Only the date and
time in the first record is changed in the new "MINDEX" file. The
change mode 1s designed to be operated interactively. A record of all
changes made during the session are written to a local file named
"TAPEl”". An example of file TAPEl will be shown later in Section
2.4.3. This file should be reviewed before the old "LIBRY" and
"INDEX"” files are purged and the new files catalogued.

2.4.2 Program DELETE Input Data for the “delete” Mode

The data for the "delete” mode is input in character strings or

integers, one entry per line. All character strings must be enclosed

within single quotation marks.

'MISSION NAMES TO BE DELETED' (Max No. 25)
'5203-15' An example of a mission name.
. This must match exactly the entries in
. the mission index and library index
. files.
14




'"ENTRY NUMBERS TO BE DELETED' (Max No. 50)
1 Examples of entries to be deleted, one

. number per line.

45 These refer to the INDEX file line

. numbers.

39

/EOF End of file mark, signified end of entries.

When running the DELETE program in the “change” mode the user will
be prompted for the input. The program asks you to verify that the
correct files were attached. The program then asks for the "INDEX"
file entry number of the mission name you want to change. After
confirming the correct mission name, you are asked to enter the new
migsion name. The new mission name is written in the new “"LIBRY" and
"INDEX" files.

2.4.3 Program DELETE Batch File Example for "delete” Mode

Table 2.3 shows a sample batch file that can be used by the DELETE
program in the "delete” mode. This example deletes mission numbers
and particular entry numbers in the reference index file. In fact,
this particular example deletes all non-supersonic data from the
Tyndall INDEX file, TYNIDEX, listed in Table A-13. Notice that all
character input data is enclosed in single quotation marks. The entry

numbers should be left justified. There is no need to attach the

15




/JOB

SPECTUM, T409.

/USER

CHARGE(*)

SETTL, 5000.

x

% BATCH FILE FOR DELETE PROGRAM
x

ATTACH, INDEX=TYNIDEX.
ATTACH, LIBRY=TYNLIB.
GET,LGO=DELETER.
LDSET, PRESET=ZERO.
LGO(*PL=30000)
DAYFILE.

REWIND, QUTPUT.

ROUTE, OUTPUT, DC=FR.
/EOR

"MISSION NAMES TO BE DELETED’
'6074-1"

*6169-~7"'

'6178-7°

'6220-1'

'ENTRY NUMBERS TO BE DELETED’
9

13

14

19

34

35

37

39

40

41

42

44

46

47

52

54

/EOF

Table 2.3 Batch file for running the DELETE program using the
delete mode.
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library file because only the index file is modified; the actual data
remains in the library file. Table 2.4 depicts the commands required
to run the DELETE program in the “change” mode. The files "INDEXN"
and "LIBRYN” are the new index and library files respectively, that
are created. File "DELETER” ifs the binary executable file for the
DELETE program. All files must be attached before the program is
executed. The last batch command in Table 2.4, "DELETER” executes the
program. Table 2.5 {llustrates program prompts from a sample session.
Although the “"delete” mode can be run interactively, this part of the
program is not menu driven. It is recommended that the "delete” mode
be run only in the batch mode. When using the “"change” mode the
system prompt is a question mark (?). When answering the first prompt
be sure to include your response in single quotation marks ('CHA').
The program uses the date and time of the INDEX and LIBRY files to
verify that the correct files have been attached. To change a mission
name you must enter the index file entry number for that particular
mission. If there i{s more than one line number for that mission, each
line must be entered separately. One line number entry will not
change all entries with the same mission number.

If you enter the wrong line number you can enter "N" when the
user is asked to verify if the correct mission name has been selected.
If a mission number is out of range the program will not accept the
number and will request another value. The program is terminated by
entering a zero (0) for the line number. During the execution of the
program all transactions have been recorded on a local file called
TAPEl. This file should be reviewed before discarding the old TNDEX
and LIBRY files. Of course, the old files can also be retained if the

user wants to kcep them. Table 2.6 is an example of file TAPEL.
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/ATTACH, INDEX=CEAIDEX/M=R
/DEFINE, INDEXN=NEWIDEX
/ATTACH, LIBRY=CEALIB/M=R
/DEFINE, LIBRYN=NEWLIB

/ATTACH, MINDEX=CEAMDEX/M=R
/GET,DELETER

/DELETER

Table 2.4 List of batch commands required to rhn DELETE
in the ’change’ mode.
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RUN PROGRAM DELETE TO DELETE INDEX ENTRIES AND/OR MISSION NAMES OR TO
CHANGE THE MISSION NAME. THE CHANGE MODE IS RUN INTERACTIVELY
WHILE THE DELETE MODE IS RUN AS A BATCH JOB.

ENTER(INCLUDE QUOTES):

*CHA® - TO RUN THE CHANGE MODE

*HIS' - TO RUN THE DELETE MODE (NOT MEND DRIVEN)
'CHA’

ORIGINAL INDEX BEFORK CHANGES. DATE 86/06/24. TIME 13.37.36.
ORIGINAL LIBRY FILE BEFORFE CHANGES. DATKE 86/06/24. TIME 13.37.36.
ARE THE ABOVE FILES THE ONES YOU WANT (Y/N)?

Y

COPYING THE INDEX FILE FROM INDEX TO INDEXN.
COPYING THE LIBRY FILE FROM LIBRY TO LIBRYN.

ENTER THI! INDEX FILE ENTRY NUMBER OF THE MISSION NAME TO BE CHANGED.
ENTER @ TO EXIT THE CHANGE MODE.
1

THE CURRENT MISSION NAME FOR ENTRY 1 IS: LAA6A3120639
STARTING TIME: 9919 5436 A/C NO. & TYPE: 39 F-4

1S THIS THE CORRECT ENTRY (Y/N)7

Y

ENTER NEW MISSION NAME -- MAX 16 COARACTERS LEFT JUSTIFIRD:

MISSION NAME IS: DACT
IS IT OKAY (Y/N)?
?Y

LIBRY FILE MISSION NAME IN RECORD 2 1IS: LAAGGI1 203639
IS TRIS THE CORRECT RECORD (Y/N)?
Y

MISSION NAMK: LAARG3128639 HAS BEEN RFPLACED BY
HISSION NAME: DACT IN THE INDEX AND LIBRY FILES.

Table 2.5. Sample Interactive Session Using the CHANGE Mode
of the DELETE Program.
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ENTER THE INDEX FILE ENTRY NUMBER OF THE MISSION NAME TO BE CHANGED.
ENTER @ TO EXIT THE CHANGE MODE.
?3

THE CURRENT MISSION NAME FOR ENTRY 3 IS: LAA6O3120639
STARTING TIME: 0919 5436 A/C NO. & TYPE: 59
IS THIS THE CORRECT ENTRY (Y/N)?

7Y .

ENTER NEW MISSION NAME -- MAX 16 CHARACTERS LEFT JUSTIFIED:

MISSION NAME 1S: BFM
IS IT OKAY (Y/N)?
Y

?

LIBRY FILE MISSION NAME IN RECORD 82 1S: LAAGD3120639
IS THIS THE CORRECT RFCORD (Y/N)?
Y

ENTER THE INDEX FILE ENTRY NUMBER OF THE MISSION NAME TO BE CHANGED.
ENTER @ TO EXIT THE CHANGE MODE.
7?8

THE CURRENT MISSION NAME FOR ENTRY 8 IS: LAAGA1110630
STARTING TIME: @918 2095 A/C NO. & TYPE: 36 F-14

IS THIS THE CORRECT ENTRY (Y/N)?

N

ENTFR THE INDEX FILE ENTRY NUMBER OF THE MISSION NAME TO BE CHANGED.
ENTER @ TO EXIT THE CHANGE MODE.
? 15

THE CURRENT MISSION NAME FOR ENTRY 15 IS: LAAG@3110630
STARTING TIME: €914 1392 A/C NO. & TYPE: 59
IS THIS THE CORRECT ENTRY (Y/N)?

? N

ENTER THE INDEX FILE ENTRY NUMBER OF THE MISSION NAME TO BE CHANGED.
ENTER © TO EXIT THF. CHANGE MODE.
? 55

ENTRY NUMBER 55 IS OUT OF RANGE - TRY AGAIN)
ENTER THE INDEX FILE FNTRY NUMBER OF TIHE MISSION NRAME TO BE CHANGED.
ENTER @ TO EXIT THE CHANGE MODE.
2?0
CHECK LOG ON FILE TAPE! BEFORE PURGING THE OLD FILES.
DO NOT FORGET TO REPLACE TIE MINDEXN FILE

AND PURGE TUE MINDEX, INDFX AND LIBRY FILES, AS NEEDED.
HTOr 6666

Table 2.5. Continued
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GIIGCINAL INDEX DEFORE CHANUY 5. DATE B&/OA/TA, TINE 13,537,364,
185UP B6/04/74. 13.37.36.

1 LAAKDSITOATY 83712706 30CEANA D 9SITLATATII239F S 9aTH 2 13 10

2 LAALDSIZOATS Q37127846 30CEANA BY1PTAZL@PITIN2I6F 14 94TH t3 &7 54

3 LAASQSLIAA3Y Q3712786 JOCEANA B71953T42947221 739 VF-4 az 2t 18

) 4 LAAGITI2063% @3/12/96 TOCEANA Q7I?5II4L@P4722120 VF-4 103 45 43
“ S LAAGO31204639 @3/12/84 IOCEANA A919343560947221259 VF -4 149 53 52
@ 6 LAASDZ100619 23/10/04 S0CEANA 1029392512133 3I9F-4 7157 Al w7 24
7 LAALD3112630 B3/11/85 JOCEANA A9141292091070654F-14  24TH LT3 3 ]

8 LANGD31108%0 dZ/11/786 IOCEANA D10209%07344429T6F-14  F4TH 464 3 e

? LAASDT1105638 3/11/84 3IOUCEANA B91413920710206559F -4 #4TH 467 3 [

: 10 LAALRS11@630 @3/11/86 3J0CEANA Q918709507 144129346F 14 F4TH 470 3 ]
oS 11 LARLD3118630 03/31/84 ICCEANA 2914137207102£6559 YF-4 473 3 -]
B 12 LAALO3110430 03/11/84 SDCEANA 2V1aT0ISAT44342759 VF-4 476 =2 49
R 13 LAALA3LLASTA 83/11/86 I0CEANA 991413920710205239 VF-4 328 3 ]
i 13 LAALD3L1 10630 83/11/86 3I0CEANA B718209507944442959 VF-4 531 7 4
i 15 LAA6U31 18630 a3/11/7846 JOCEANN @9141 3920739206529 VF-3 ssze 3 ]
15 LAASLD31 10630 3/11/86 3CGCEANA 891020952943442959 VF-4 541 4 1

L0G OF DELETE PROGRAM CHANGE MODE RUN:

Fud -

HISSION NAME: LARGD3129417 HAS BEEN REPLACED bY
4 MISSION MAME: DACT IN THE INDEX AND L1ERY FILLS.
)
R MISSTON NAME: LAALD3120637 HAS BECN REPLACED BY
MISGI0N NAME: BFM (M THE INDEX AND LIDBRY §ILES.
Aendontagstsnsacnnaghiodscsiantsase
f e [NDEX FILE TO LIBRARY TAPE
. FULL [nLEX: 8673Q/15. o
- - 13.083.0a, .
3 . SUPERGONIC DATA ONLY .
N Fesssersanseusnessesene tesnes
.
¥ ENTRY HISSION HIS3ION  SITE STARTING FINISMING  A/C A/C STARTING NO OF NO OF SUPERSONIC
- NO NAME DATE NN LOCATION TIME TINE TYPE TAIL NO  RECORD NO RECORDS RECORDS
MR M SEC MR ™ SEC
1 DACT 93/12/84 3 OCEANA 0919 5435 @947 2212 39 F-4 9ATH 2 13 1]
. 2 LAALRS 120637 ©2/12/86 3 OCEANA 0919 T435 VP47 2212 36 F-18  9ATH 15 &7 64
. 3 eFn ©3/12/86 3 OCEANA @919 5436 B947 2212 9 VF-a a2 21 18
‘s 4 LAAGR3120439 @3/12/86 3 OCEANA 2919 S435 @947 2212 34 vF-a 183 YN a3
3 S LAAGRTIZNATY @3/12/86 3 OCEANA 2917 S426 D947 22 %9 VF-4 149 s 52
! 6 LARLR3100617 @3718/86 3 OCEANA 1039 S97% 1421 3313 3¥ F-4 71ST 204 257 254
i 7 LAALBZ11047Q 93/11/06 3 OCEANA @714 1392 @918 2083 36 F-14  94TH 461 3 .
’ 8 LAALGSL1BA3R 93711756 3 OCEANA B719 2075 0944 4429 36 F-14  94TH e 3 .
4y 9 LARGRTI1B4A2R 3/11/86 3 OCEANA 2914 1392 V710 2065 39 F-4 94TH as7 3 e
{2 LARSRT110430 @3/11/86 3 OCEANA 9918 2095 @944 4429 36 F-14  94TH aze 3 [
11 LAASAZI124%0 B3/11/86 3 CCEANA @914 1392 8910 2063 59 VF-4 ar3 3 []
‘& 12 LAALRS110430 /11706 3 OCEANA 8913 295 @944 4129 59 VF-4 476 %2 (3
)
L 13 LAALDZ110620 83/11/8% 3 OCEANA 0914 1392 9718 2065 59 vE-4 28 3 [
K 14 LAAGRS 10430 @3/11/85 3 OCEANA 0918 2075 @744 4429 59 VF-4 <31 7 )
') 15 LANSQZ11860 @3/11/86 3 OCEANA 9714 1392 @918 2065 39 VE-4 320 3 []
" 16 LAASITIIBSTO @3/11/04 S OCEANA 8710 TBIS @944 44Z9 59 [ sSat . 1
d
W
o8
. 1rs "
: Table 2.6. Example of TAPE | Produced by the "CHANGE" Mode
o of the DELETE Program.
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PRINT THE FIRST LIBRY RECORD FOR EACH MISSION:

THE FIRSY TWO FIELDS ARE THE LIERY INDEX ENTRY NUMEER AND
THE FIRST LIPRY FILE RECORD NUMBER FOR THAT MISSION SEGMENT.

INDEX LIBRY MISSION MISSION START A/C A/C
ENTRY START  NAME DATE TIME TYFE TAIL NO
1 2 DACT 093/12/86 @919 5436 F-4 94TH
2 15 LAALA3120639 @3/12/86 @919 5436 F-14 ATH
3 - 4 BFM 83/12/86 @919 5434 VF-4
4 183 LAALB3120639 293/12/86 @919 5436 VF-4
) 149 LAALB3120639 @3/12/86 @919 5436 VF-4
& 204 LAASB3180619 93710/86 1839 S97S F-4 7187
7 4461 LAALD3 110470 93/11/86 9914 1392 F-14 94TH
8 4464 LAALB3I110630 3/11/86 @918 2095 F-14 94TH
9 467 LAALD31104630 83/11/86 @914 1392 F-4 P4TH
19 470 LAALB3118630 @3/711/86 @918 2095 F-14 F4TH
11 473 LAALD3110630 293711786 @914 1392 VF-4
12 476 LAALO31 13630 93/11/86 @918 2095 VF-4
13 S28 LAALB311@630 03/11/86 @914 1392 VF-4
14 331 LAALB31 12630 83/11/86 @918 2095 VF-4
15 Sz8 LAARLB31106T0 03/11/86 @914 1392 VF-4
14 S41 LAALB31105630 5/11/86 @918 2095 VF-4

LITYTYYYITTTYYYIT LY T2y 22
® NISSION INDEX FILE o
® UPDATED: 86/10/15.
hd 13.63.81. +
# SUPERSONIC DATA ONLY «
CARNCRNIRARNAPININONONNRS

| MISSION MISSION SITE

L NAME DATE LOCATION
LAALDS 120637 @3/12/86 OCEANA

» LAALAT 100419 @3/18/846 QOCEANA
LAARLBS110630 3/711/86 OCEANA

CHECH THE ABOVE MISSION NAME CHANGES BEFORE
PURGING THE OLD MINDEX, INDEX, AND LIERY FILES.

DGN'T FORGET TO REPLACE THE °"MINDEXN® FILE.
EXIT THE CHANGE MODE VERSION OF THE DELETE PROGRAM.
FROGRAM ENDS.

Table 2.6. Continued.
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This particular example was generated using the session depicted in

Table 2.5.
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ﬁ 3.0 BOOM-MAP, SUPERSONIC AIRCRAFT ACTIVITY SUMMARY

:“tg. AND BOOM STRENGTH PREDICTION PROGRAM

; ~

::ﬁ 3.1 General Description

.’ The BOOM-MAP data analysis computer program accesses the
‘:‘\:3 TACTS/ACMI database generated by the MOAOPS computer program discussed
:3“:‘ in Section 2.0. The data analysis program produces statistical and
:::.:; graphic output describing aircraft position parameters as well as
:,- various measures of predicted boom streangths. This program utilizes
zv,:" the data available in the TACTS/ACMI flight data library to produce
:‘:::‘ graphic and tabular descriptions of MOA range activity.

jﬂ Tabular output are produced by the BOOM—-MAP program and are
t:' output directly to the line printer. To produce graphic output, BOOM-
i‘ MAP creates a file compatible with California Computer Products'
\,‘\.' (CALCOMP) General Purpose Contouring Program (GPCP II). GPCP II reads
E; this file and generates the necessary plotter directives on file
T TAPE II to produce hard copy graphic output. ,

‘:';:;‘ Users control the database subset to be extracted from the
‘,:: library run through the use of an input data file. Through this file
",‘:'. the user specifies:

;v‘;:‘, 1) the name(s) of the MOA ranges to be considered

:;E;‘ 2) mwmission names or dates

t;:: 3) bounding times of day

:j' 4) aircraft types (specific tail numbers optional).

{:: Jsers also specify desired output products. These include:

':::': 1) A statistical summary of position, speed, and boom strength
,. variables. This summary includes distribution functions of range
,.’:. x-coordinates and y-coordinates, and the aircraft z-coordinate

26




2)

3)

4)

5)

6)

(height above *he range), all {n feet. It also includes a
distributlion function of effective height (h,). Distribution
functions of Mach number, cutoff Mach number and effective Mach
number are also presented. Estimated boom strength distribution
functions include peak overpressure (in pounds per square foot),
the peak overpressure (in dB, re: 20 microPascals), and the
A-weighted sound exposure level (in dB). The estimated boom
strength are those calculated directly below the extended
aircraft flight trajectory. Also included are root mean square
values for effective height, Mach number, effective Mach number,
and cutoff Mach number.

A flight track map depicting ground projections of flight paths
during supersonic activity.

A flight track map depicting ground projections of flight paths
during sonic boom producing activity.

A nofse contour map of average C-weighted sound exposure levels
(CSEL).

A noise contour map of C-weighted day/night average levels
(CLDN), requiring input of the reference number of daytime
operations which will be used to convert CSEL to CLDN.

A noise contour map of flight averaged peak over-pressures (in

pounds per square foot).

Figure 3.1 presents a functional block diagram of the BOOM-MAP

software package. The user supplied directives (described in detail

in this section) are read first and stored in memory. Information on

the library entries are then read one at a time from the library

index file and the sortie parameters compared with the qualifiers
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provided by the user in the input directives. When a library sortie
meets the screening criteria, its time history file is read from the
library and the flight {s processed by the BOOM-MAP program. A
journal {s concurrently output to the line printer (one line per
sortie) which identifies the mission name, the date, the site
location, the sortie starting and ending times, the aircraft type and
tail number, the amount of supersonic time and the amount of boonm
producing time. This journal presents users with a complete listing
of all qualifying sorties.

Processing of library data stops when all entries in the index
file have been searched.

When the library index has been exhausted, the program prints the
statistical summary tables (if requested) and then prepares an output
file to the contouring and plotting program, GPCP II. The BOOM-MAP
program then terminates. When GPCP I1 is called, the file prepared by
BOOM~MAP (TAPEll) provides a complete input directive list to GPCP.
GPCP then produces flight track and contour maps as requested by the
user.

The files required for input or output by the BOOM~MAP progranm
are

1) Index file "INDEX" - direct access, record length 98

2) Database file "LIBRY" - direct access, record length 70

3) Two temporary output files TAPE3 and TAPE4 - sequential

4) Output file for input to GPCP II program, TAPEll - gequential
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3.2 BOOM-MAP INPUT DATA

This section presents a user's guide for operating the BOOM—-MAP
program. The guide describes the file of input cards necessary to
control a BOOM-MAP run.

The complete run specification consists of three groups of
information. These groups are:

1) a title card which is printed on all output products.

2) qualifiers used to control the particular flights extracted

from the library.

3) specifiers used to control the particular output products

required by the user.

All input file data cards are free format. That is, data is not
restricted to particular card columns. Instead, a key word at the
beginning of the card specifies the type of data to follow, and
parameter values are simply separated by commas in most cases. Spaces
between parameters are ignored and if the parameter list exceeds the
80 column allowable card width, the user may continue on the next card
without the need for any special continuation characters.

3.2.1 TITLE Card

This card must be the first card in the input file. The key word
"TITLE” followed by a space tells the program to accept up to 70
characters for a title. This title will be printed on all output
products. The format is:

TITLE title of run

3.2.2 Library Data Qualifier Cards
Access to the information stored in the database library is

through the use of qualifier cards. These qualifier cards allow the
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user to specify criterla for records that are to be included for
analysis. The input file may contain from one to five "packets” of
qualifiers, where a packet consists of four of the six available
qualifier input cards. The input cards are "SITE", "MISSION", “DATE",
“"TIME”, "AIRCRAFT" and "ACWTN". "“ACWTN” is the qualifier to call for
alrcraft with tail numbers. The input cards must correspond with the
following sequence.

"SITE"

“"MISSION™ or “DATE"

"TIME"

"AIRCRAFT” or "ACWIN"

Each input card is followed by one or more parameters separated
by a comma or by the word "ALL". The maximum number of parameters
allowed 1s based on the input carde Note that when specific
parameters (e.g., missions, aircraft, etc.) are specified they must
match exactly the way they are stored in the library index, character
for character. In addition, if a sortie qualifies in more than one
way with the user input directives it will still be included only once
in the analysis.

CARD I: (SITE)

The SITE card allows the specification of 1 or more MOA site
location names in the input file. The user is allowed a maximuam of 20
site location names separated by commas. Site names can occur on more
than one line if necessary.

Example: SITE Loc 1, Loc 1, Loc 3,...Loc 20

SITE Loc 1, Loc 2,

LLoc 3, «..Loc 20
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The parameter "ALL" is used when all site locations are to be

included.

Example: SITE ALL

CARD 1XI: (MISSION or DATE)

The input card "MISSION" allows the specification of one to ten
mission names separated by commas. Mission names may occur on more
than one line i1f necessary.

Example: MISSION Name 1, Name 2,...Name 10

-or- ;
MISSION Name 1, |
Name 2,...Name 10

The parameter "ALL" is used when all Missions are to be included.
When the user specifies the "MISSION" card instead of the "DATE" card
for input Card II, all dates are considered legal. Once "MISSION™ is
specified in a packet "DATE" is no longer legal.

The input card "DATE" allows for the specification of one to tem
date intervals separated by a comma. Date intervals may occur on more
than one line. A date interval consists of a start date followed by a
hyphen followed by an end date or simply a start date. All dates must
appear as MM/DD/YY format. If only a start date is given, then the
end date will be considered identical to the start date.

Example: DATE 01/21/85-02/1/85, 4/8/85,

7/18/86-7/19/86

The parameter "ALL" may be used when all dates are to be

included. When the user specifies the "DATE" card instead of the
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"MISSION” card as ftaput card II, "MISSION" is no longer legal within
that packet.

CARD II1 (TIME)

The input card "TIME” allows for the specification of one to ten
time intervals separated by commas. Time intervals may occur on more
than one line. A time interval consists of a start time followed by a
hyphen followed by an end time or simply a start time. All times must
appear as HHMM format. If only a start time is given, then the end
time will default to 2359.

Example TIME: 1100-1200, 1300-1330
1400-1500, 1700

The parameter "ALL" is used when all time intervals are to be
included.

CARD IV: AIRCRAFT OR ACWTN

Afircraft may be specified in two ways; either by aircraft type
alone, or by a specific aircraft type and tail number.

The input card "AIRCRAFT"” allows the specification of one or more
aircraft types in the input file. The user is allowed a maximum of
ten aircraft types separated by commas. Aircraft types may occur on
more than one line. Once "AIRCRAFT" has been specified, "ACWTN" is no
longer legal within that packet. The parameter “"ALL" may be used when
all aircraft types are to be included. When using the parameter "ALL"
on the "AIRCRAFT"” card, be sure that there are no blank aircraft type
entries in INDEX file. If there are INDEX entries without an aifrcraft
type, either specify afircraft type on the "AIRCRAFT" card or use the
DELETE program to delete that particular entry in the INDEX file. The
aircraft type is required to compute peak overpressure values.

Although the program will run, the results may not be accurate. The

3
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.'.‘
K aircraft type must exactly match aircraft types in the "INDEX" files. \
';.".v I
’ For Example: "F15" will cause an error because it is represented as «‘
41
oy
o “F-15" 1in the “INDEX" files.
‘A
Ny
\
e _ Example: AIRCRAFT Type 1, Type 2, Type 3,
_|' Type &4...
'h: Example: AIRCRAFT  ALL
A
nr The input card "ACWTN" allows the specification of one or more
.\- aircraft types followed by their corresponding tail numbers. The user
Y is allowed a maximum of ten aircraft/tail number pairs separated by
hile
-9 commas. Aircraft/tail number pairs may continue on more than one
‘.::, line.
Ay
Py Example: ACWTIN ACl TNl, AC2 TN2,
)
g
et AC3 TN3
'\.' The parameter "ALL" may be used when all aircraft types and tail
l.| »
Lo
o
;:-: numbers are considered legal. Once "ACWIN" has been used, “AIRCRAFT"
20
*' 1s no longer considered legal. If the user specified "AIRCRAFT" as
-
Sk input card IV, then all tail numbers are considered to be legal.
‘:
W
-:;:z 3.2.3 Output Product Specification Cards
o
; The type of output data desired by the user is specified by one
_;;'," . or more output specification cards. These cards may be entered in any
)
“:,
;. ; order.
s
M "STATS" Card
@
:i‘l: This card tells the program to print a full statistics summary.
1.‘
,
:0: An example of this summary is shown in Tables B-1 through B-5 and
M
')
o includes distributfon functions of x, y, and z position variables,
e effective height, Mach number, and estimated boom strength (directly
sl
)
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N below the aircraft). Also Included are RMS values of effective
e
Y height, Mach number, cutoff Mach number, and effective Mach number.
ol
, "MACHTRK" Card
: >
:? This card directs the program to generate a flight track map
v
of,
‘“3 showing those portions of sortie flight tracks where the aircraft Mach
%
ht
»gg‘ number exceeded 1.0. This card contains one numeric parameter which
W
Ekh specifies the map scale ratio. For example, to produce a map of one !
Y
, inch equals 10,000 feet the scale ratio is 120,000.
';3 The smallest scale factor possible is 1:2600 feet dictated by the
el
N
Ko numerical input limitations to GPCP. The largest realistic scale
"
"
_ factor is 1:45,000 feet, giving a plot approximately 5"x 5" in size.
e
‘i Example: MACHTRK 120000
)
s “BOOMTRK" Card
why
- This card directs the program to generate a flight track map
"..
$i; showing those portions of sortie flight tracks where sonic booms were
¥
). 1
%.: generated which propagated to the ground. This card contains a
00
T%u numeric parameter gpecifying the map scale ratio. For example, a map
PN
AN
rﬁ' of one inch equals 10,000 feet is specified by a scale ratio of
AN
IR
o 120,000.
o
- Example: BOOMTRK 120000
Nga
o' "CONTOUR" Cards
igi Contour cards are used to direct the program to produce maps
depicting contours of equal boom strength. Three different types of
.i
:§§ contour maps may be specified: (1) CSEL, (2) CLDN, and (3) peak
‘f-‘_
QS overpressure, in psf. The CONTOUR cards contain a naumber of
[ )
y parameters which must be entered in a specific order.
I
i:::’
W
o
0 13




CSEL contour maps are specified using the keyword CONTOUR
followed by CSEL. Additional parameters must be separated by commas,
and must be input in the following order. The first is the scale
ratio of the contour map (sece MACHTRK or BOOMTRK cards for a
description of the scale ratio). Following the scale ratio at least
one (up to a maximum of 20) CSEL contour values must be specified.

Example: CONTOUR CSEL, 120000, 95, 100, 105

Peak overpressure contour maps are specified using the keyword
CONTOUR followed by PKOP. Additional parameters must be separated by
commas, and are input in the same order as with CSEL contours. The
first parameter is the scale ratio of the contour map. Following this
parameter must be at least one (up to a maximum of 20) peak
overpressure contour values in pounds per square foot. Fractional
values are acceptable but the program rounds the user specified values
to the nearest tenth of a psf for plotting purposes.

Example: CONTOUR PKOP, 120000, 0.5, 0.8, 1.0, 2.0

CLDN contour maps are specified using the kevword CONTOUR
followed by CLDN. Additional parameters must be separated by commas
and must be input in the following order. The first parameter is the
map scale ratio. The second parameter is the reference number of
daytime operations which will be used on a 10 log (N) basis to coavert
CSEL values to CLDN. Following these two parameters must be at least
one (up to a maximum of 19) CLDN contour values to be plotted.

Example: CONTOUR CLDN, 120000, 44.5, 55, 60, 65, 70, 75

"WIDTH" Card
The WIDTH card contains a single parameter which tells the

plotting software the paper width (in inches) of the plotting device
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:5 used for the map output products. If the paper width 1s too narrow to
Y
"1 accommodate the entire map, the plot software will automatically split

the map into several panels which can then be assembled to form the

:E full size map. This card may appear anywhere amongst the output
S product specification cards or immediately preceding them. The
a' default width if this card is omitted is 34 inches. The default value
33 was changed from 36 inches contained in the original BBN program
:E delivered to the Air Force. Thirty-four inches is the maximum
. plotting area available on the Tyndall Calcomp plotter.

ig Example: WIDTH 30

; 3.2.4 Ioput Example

'? The following are examples of input data. The first example is a
3 simple case. The second example shows effective use of the data
R qualifier cards.

; Example 1: Shown below is the input data deck for a

“3 relatively simple case:

;: TITLE NELLIS MOA -- ALL ACTIVITY

é SITE NELLIS

g MISSION ALL,

: TIME ALL

} AIRCRAFT ALL

:I

K STATS

MACHTRK 96000

In this example the title prianted on all output is "NELLIS MOA --

ALL ACTIVITY".

REPCR MM RMR DHANARNRAINMASADNIGLOLUT
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The processing software will utilize data only from the NELLIS
MOA site. 1t will, however, select all missions, times of day, and
alrcraft types. For output products the statistics package will be
printed and a map showing flight tracks where alrcraft exceeded Mach
1.0 will be plotted to a scale of 1 inch equals 8000 feet.

Example 2: 1In this example more explicit input qualifiers

have been specified.

TITLE HOLLOMAN MOA

SITE HOLLOMAN

MISSICHN 5284711~14DA, 5282717-20GI
TIME 0700-2159

AIRCRAFT  F-15, F-4

SITE HOLLOMAN
MISSION 5282723~-26R0
TIME 0700-2159

AIRCRAFT ALL

BOOMTRK 9600
CONTOUR CSEL 96000, 95, 100, 105
CONTOUR CLDN 9600, 15.2, 65, 70, 75

In this example the title "HOLLOMAN MOA"” will be printed on all
output products. In contrast to the first example, the program will
be fairly selective about the data it extracts from the library. Two
packets of data qualifiers are included. Thus the program will select
data from the library when efther of the two packet conditions are

met. [t will select data when
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a) the site name is HOLLOMAN, and the mission numbers are

EH} 5284711-14DA or 5282717-20GI, and the mission starting
time {s between 0700 and 2159, and the aircraft type is
an F-15 or F-4.

or when

b) the site name is HOLLOMAN, and the mission name is

5282723-26R0, and the mission starting time is between
0700 and 2159 for any aircraft sortie meeting these
conditions.

The output products will include a flight track map of boom
producing track segments to a scale of 1 inch equals 8000 feet. Two
contour maps will be plotted. The first will be a CSEL contour map to
a scale of 1 inch equals 8000 feet, containing the 65, 70, and 75 dB
contours. The second will be a CLDN contour map also plotted to a
scale of 1 inch equals 8000 feet. The reference number of daily
operations is 25.2 sorties and the desired contours are 65, 70 and 75
dB.

3.3 BOOM-MAP File Examples

Table 3.1 shows the JCL and data input for a sample BOOM—MAP
case. Only the INDEX and LIBRY files need to be attached. Files
TAPE 3 and TAPE 4 are temporary files containing grid data and can be
saved if the user desires.

In this sample, TAPEll, the GPCPII plot file is saved for review
as file UNITIl. 1If the user requests statistical output by including
the "STATS” card, the output can be printed or saved as a disk file on

both. File "BOOMLGO" is the binary executable file of the BOOM-MAP

program. File TAPEY9T is the executable file used by the CALCOMP

plotter to generate the plots.
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/JOB

SPECTUM.

JUSER

CHARGE (%)

SETTL(5¢030)

SETASL(*)

SETJSL( &)

ATTACH, INDEX=TYNIDEX.

ATTACH, LIBRY=TYNLIB.

ATTACH, .GO=BOOM2GO.

MAP,ON.

MAP, PART.

LDSET ( PRESET=ZKRO)

LGO.

REWIND, TAPE11.

COPVRF, TAPE11,UNIT11.
STORE,UNIT11.

REWIND, TAPE11.

REWIND, TAPE3.

REWIND, TAPEA4 .

STORE, TAPE3.

STORE, TAPEA .

ATTACH, GPCP2/UN=-APPLLIB/NA.
COPYEI, GPCP2, ABS, VERIFY.
RETURN, GPCP2.

REWIND, ABS.

ABS, TAPE11,JUNK.

REWIND, TAPES.

COPYEI, TAPE9, TAPEST, VERIFY.
STORE, TAPEST.

STORE,, JUNK.

DAYFILE.

REWIND, OUTPUT.

ROUTE, OUTPUT, DC=PR.

/EOR

/NOSEQ

TITLE TYNDALI, MOA - ALL MISSIONS AS OF 8/21/86
SITE TYNDALL

MISSION ALL

TIME ALL

AIRCRAFT F-4,F-15,F-16,F-18
MACHTRK 300000

MACHTRK 300000

BOOMTRK  3v0000

CONTOUR CSEL, 300002, 105, 115, 125, 135, 145
CONTOUR PKOP, 300000, 0.5, 1.6, 1.5, 2.0
CONTOUR CLDN, 300000, 14, 55, 65, 75, 85
WIDTU 34.0

STAT

JEOF

Table 3.1 Batch file example to run BOOM-MAP.
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3.4 BOOM-MAP Output

An example of BOOM-MAP output is shown fn Appendix B. Table B-1
depicts the first output page echoes the input specification cards
provided by the user. It also summarizes in table form the library
qualifier information which will be used to select specific flight
data from the library for processing. The second page echoes the
specific flights selected from the data base which qualify for
processing based on the user supplied input specifications and is
shown in Table B-2.

The third page (Table B-3) contains distribution functions of
distance, speed, and overpressure variables for times during which the
alrcraft Mach number [s greater than cutoff. Each distribution
function contains a number of histogram cells of specified cell size.
the first and last cells are underrange and overrange cells used to
collect the tails of the distribution which lie outside the expected
range of the particular parameter. the remaining cells are of
specific parameter range (identified as cell size in the priatout).

For example, cell number N extends from

Lower bound - [lower band cell 2] + (N-2) [cell size]

to Upper bound = [lower band cell 2} + (N-1) [cell size]

Each cr11 contains the number of occurrences of the parameter in
the cell range at one second intervals. That {s, the number contained
in cell N is the number of seconds the parameter was observed in the
cell parameter range.

The eleven parameters, defined in Appendix A, are:

1) range x-coordinate in feet (range: -132,000 to +132,000 feet)

2) range y-coordinate in feet (range: -132,000 to +132,000 feet)

3) afrcraft height above range center altitude in feet

39




EHEEgwENE TR Es SeyWeRERsRwEYER YT TEERTET Y

(range: 750 to 50750 feet)

4) aircraft effecrive height, h,, above range center altitude

in feet (range: O to 50000 feét)

5) aircraft Mach number (range: 1.00 to 2.14)

6) aircraft cutoff Mach number (range: 1.00 to 2.14)

7) aircraft effective Mach number (range: 1.00 to 2.14)

8) boom strength overpressure under the projected flight path

in pounds per square foot (range: 0.00 to 14.25 psf)

9) boom strength overpressure under the projected flight path

in dB re: 20 micro Pascals (range: 115.0 to 153.5 dB)

10) C-welghted sound exposure level under the projected flight

path in dB (range: 90.0 to 128.5 dB)
11) A-weighted sound exposure level under the projected flight
path in dB (range: 80.0 to 118.5 dB)

The fourth and fifth pages shown in Table B-4 and B-5
respectively are a combined two-dimensional distribution function of
the x/y range coordinates, parameters 1 and 2 on the previous page.
This distribution function shows the spatial distribution of aircraft
position during boom producing activity. Cells 1 and 52 in both
dimensions are the underrange and overrange tails of the
distribution. In the x~direction cells 1 through 30 are shown in the
first half of the table; cells 31 through 52 in the second half.

Examples of the flight track and contour maps output by GPCP II
for four MOAs are also shown. Map annotation in the title block
indicates the type of map plotted. Range coordinates are plotted on

the left and top of the map, and a cross 1is plotted at the range

center (coordinates x = 0, y = 0). The y-axis points true north, and




) the latitude and longitude of the range center are given in the title

,'l" block.
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Data written to the INDEX File.
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WUV RLNURSFREREL Y2, #7705

el “atocal ol sai ai as. Ae-ale Al Ale die bt AbiAoibdl A

g 3

b4
ol
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BRI ENNENSLONSRNAIIEILURIIORGS

h.‘ ® INDEX FILE TQ LIBRARY TAPE o
e . FULL INDEXs 86/18/13 N
¢ - 15:14:30 »
" - SUFERSONIC DATA ONLY .
‘ "h: SRR CO LR BODONRGIINNIPVNOTORT D
LS
",ﬁ ENTRY MISSION HISSION  SITE STARTING FINISHING A/C LY STARTING  NO OF NO OF SUPERSONIC
ot NO NANE DATE NO  LOCATION TIME 1;2: TYFE TAIL NO RECORD NO RECORDS RECORDS
3 MR M SEC HR N SEC
1 6100702-%ROD 11716789 7 HOLLOMAN @633 4533 @921 12683 22 F-13 137 2 27 24
2  5100702-SROD 11716769 7 HOLLOMAN @653 4535 ©921 1203 22 F-13  1@1 29 102 99
- 3 6120782-SR00 11716769 7 HOLLOMAN 0623 4533 @921 1285 39 F-13 108 131 211 2ea
_).“) 4  4120702-3RC0 11/16/69 7 HOLLOMAN  ©@33 4535 9921 1205 39 F-15 123 342 106 193
) 3 6107003-6/SN  D4/17/B6 7 HOLLOMAN 1007 @18% 1031 0141 22 F-15 138 448 214 211
-’k‘“ & &61Q7803-6/5N R4/17/86 7 HOLLOMAN 1007 ©161 1031 8141 22 F-15 124 662 234 231
i 7 6107803-4/SN  ©4/17/86 7 HOLLOMAN 1007 9181 1031 Bi4l 22 F-15 117 avs 28 [
¥ ” 6 413784%~6/5N  ©4/17/856 7 HOLLOMAN 1007 2181 1051 ©141 22 F-1S 145 2 [ 8s
:’ 9 5187701-4/R0 Q4/17/B6 7 HOLLOMAN 1437 @413 1317 3365 21 F-13 @9 1001 &9 68
» 19 6107701-4/R0 04/17/846 7 HOLLOMAN 1437 0413 1517 3363 22 F-18 121 1150 163 160
11 4107701-4/R0 04/17/86 7 MHOLLOMAN 1437 9413 1517 3563 22 F-15 133 1313 178 n
o 12 4107701-4/R0 Q4/57/86 7 HOLLOMAN 1437 Q413 1517 3345 22 F-1S 101 1487 182 179
QL.
Ty 13 4087601-4/C0 83/28/84 7 HOLLOMAN @739 2349 @751 3449 22 F-13 143 166 L] 57
A 14 6087801-4/C0  @3/26/86 7 HOLLOMAN 0709 2349 0751 3649 22 F-15 086 1729 s2 49
fo) 13 &097821-4/C0  @3/28/86 7 HOLLOMAN  ©789 2349 8751 3449 22 F-13 116 1701 162 159
o 16 4007€91~4/C0  ©3/28/86 7 HOLLOMAN @769 2349 8751 3449 22 F-13 124 1943 138 133
.-‘-' 17  52082803-8PAL 10/89/65 7 HOLLOMAN 1324 16351 1330 2331 22 F-13 @047 2081 43 a2
' 18  $202603-8PAL 18/99/85 7 WOLLOMAN 1324 1831 1358 235t 22 F-1S 133 2126 8s 83
i 19 $20280S-0PAL 18/09/85 7 HOLLDMAN 1324 1831 1358 2331 22 F=-t3 1S 212 k3 38
20 5202805-8PAL 10/89/85 7 HOLLOMAN 1324 185t 1338 2351 22 F-13 116 2249 39 36
>, 21 S204711-14DA 10/11/83 7 - HOLLOMAN 1143 8627 1223 3877 21 F-15 0% 2288 ] 83
¢ 22 3204711-14DA 19/11/6% 7 HOLLOMAN 1148 8627 1223 3877 39 F-4 132 . 2376 53 52
oY 23 S284711-14DA 19/11/683 7 MHOLLOMAN  $14% 0627 1223 3877 38 F-4 146 2431 107 104
N 24 3204711-140A 18/11/85 7 WOLLOMAN 1143 B427 1223 3877 21 F-1S 109 2338 33 32
»
- 25 3202723-26R0 10/99/83 7 HOLLOMAN 1533 2373 1603 4423 22 F-13 133 2373 . 376 173
3 26 3202723-26R0 10/09/8% 7 HOLLOMAN 1333 2373 1603 4623 22 F-1S 148 2749 ”» [
LY 27 3202723+-28R0 10/89/85 7 HOLLOMAN 1333 2373 1603 4623 21 F-13 112 2039 33 R ]
[Py 28 S292723-26R0 19/@9/65 7 HOLLOMAN 1333 2373 1603 4423 21 F-13 109 2072 ] s
J 29 S200721-24 18/87/85 7 HOLLOMAN 1344 @529 1408 80829 21 F-13 997 2920 3 [
) 30 5200721-24 18/87/835 7 HOLLOMAN 1544 0329 1408 2829 21 F-13 099 2923 s3 sa
."‘ 3t 5280721-24 10/87/85 7 HOLLOMAN 13544 @529 1680 9029 22 F~13 131 2976 168 163
,':" 32 5200721-24 10/87/83 7 HOLLOMAN 13544 D329 1600 0829 22 F-15 119 3144 200 203
.
il 33 5202717-206G1 10/09/685 7 HOLLOMAN 1247 3311 1321 4519 22 F-1S 131 3432 t3 18
el 34  3282717-2061 18/09/03 7 HOLLOMAN 1247 3511 1321 4519 21 F-13 381 3443 43 @
35 5202717-2061 19/09/6% 7 HOLLOMAN 1247 3311 1321 4319 21 F-1S 134 . 3408 1 (]
$282717-2061 19/89/05 7 MHOLLOMAN 3247 33511 1321 4319 22 F-13 121 3579 9 ”

’
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-
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Table A-S5. Full INDEX File for Holloman MOA.
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e * MISSION INDEX FILE  *

2 #* UFDATED: B86/10/13 *
oy * 15:14:30 *

* SUPERSONIC DATA ONLY *

'.;" I3 B I IE I T I I I IEIIE I W

1%
o MISSION MISSION SITE
b NAME DATE LOCATION
“."

- 6100702-SROD a/69 HOLLOMAN
- 61087883-6/5N 7/86 HOLLOMAN
o 6107701-4/R0 7/86 HOLLOMAN
o) 6087801-4/C0 8/86 HOLLOMAN
b 52828@5-8FAL 9/85 HOLLOMAN
e 5284711-14DA 1/85 HOLLOMAN
. 5282723-26R0 9/85 HOLLOMAN
2 S5280721-24 7/85 HOL L OMAN
e 5282717-20GI %/85 HOLLOMAN
4

q

)

R NUMBER OF MISSION TAFES ANALYZED = 9
9y

[

,5: Table A-6. Mission Index File for Holloman MOA.
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ENTRY

S UN -

INo®

MISSION
NAME

6043-11
4043~-11
40A3-11
40463-11

6@843-11
426314
6862-11
4@62-11

60462-11
6R62-11
4043-4
4863~4

60634
6063-4
4042-8
6062-8

4062-8
4362-8
3196-18
3194-18

3196-18
S196-10
$194-18
31946-18

3196-18
Si196-10
3283-13
3203-15

5203-15
5203-13
3203-13
5203-13

3197-3-DACT
3197-S-0ACT
3197-S-DACT
S197-3-DACT

3203-5-DACT
S203-3-DACT
$203-3-DACY
$2e3-3-DACT

5203-3-DACT
S203-%-DACT
3203-S-0ACT
S203-3%-0ACT

3203-3-0ACT

-

NISSION
DATE

a3/04/86
aS/04/88
a3/a4s88
23/04/84

03/34/06
3/04/86
93/083/88
03/03/64

93/03/86
a3/82/88
23/04/86
Q3/04/88

al/a4/84
a3/84/8s
23/23/86
a3/83/846

23/03/86
@3/@3/8s
a7/15/63

87/13/85

27/13/83
07/713/83
@7/13/85
7715705

@ar/13/83
a7/13s8%
@7/22/8%
07/22/78%

82/22/.

97/22/8%
97/722/83
@7/22/895

97/16/83
©7/16/85
87716783
Q7714783

07/22/83
87/22/8S
Q7/22/a3
97/22/83

@7/22/86s
07/22/83
@7/22/93
87/22/8%

07722783

AU LVLUUY UAUY LUK UL auue

LT Yy Y Y Y Y Y Y YY)

® INDEX FILE TQ LIBRARY TAFE o

. FULL INDEX: BA&/1Q/13 -
3 18:20:12 .
- SUPERSONIC DATA ONMLY -
SRR RARERANEODRGEGRONRRRTERID
SITE STARTING FINISHING A/C A/C
NO LOCATION TINE TimE TYPE TAlL NO
HR 1 SEC HR N SEC
S LUKE 1236 @383 1232 S103 28 F-té e
S LUKE 12346 9385 1232 S103 20 F-16 @02
S LUKE 1236 2383 1252 S10% 46 el
S LWWKE 1236 @383 1232 3105 47 o2
LUNE 1234 @383 1252 8103 7 F-~14 @3
LUKE 12346 @383 1252 5103 7 F-14 24
LUKE 1158 1433 1223 1293 28 F-16 Ise
LINE 115Q 1433 1223 1293 20 F-18 311
LUKE 1158 1433 1223 1293 47 1{-]
LUKE 1150 14393 1223 1293 47 113
LUKE 0835 4773 0837 3023 22 F-185 3047
LUKE €835 4773 @B37 3023 22 F-13 S049
LUKE 9833 4773 0037 3023 3I2 F-18 383
LUKE 9833 4773 0037 3923 32 F-18 304
LUKE 1028 5497 1055 S]107 38 F~13 7164
LUKE 1028 3497 1033 3107 22 F-1% 4102
LUKE 1028 S497 1053 3187 32 F-18 3a2
LUKE 1028 S497 1033 S107 32 F-108 Jaa
LUKE 1528 S899 1330 4039 22 F-15 7163
LUKE 1330 449 1557 1441 22 F-13 7163
LUKE 1520 %899 1330 4039 [} 3049
LUKE 1530 4049 1557 1441 22 F-15 3049
LWKE 1320 56899 1530 4059 1S A-7 406
LUKE 1530 ARAT 1537 1441 13 A-7 406
LUKE 1528 3897 1530 4839 1S A~7 210
LUKE 1538 4249 1837 1448 1% A~Y 219
LUKE 1336 4433 1428 197t 20 F-i6 118
LUKE 1334 4438 1428 197L 2@ F-~1& 124

LUKE 13346 4435 1428 1971 40 F-s 4353
LUKE 1356 4433 1420 1971 40 F-a 319
LUKE 1356 4433 1428 1971 49 F-4 432
LNE 1356 4433 1420 1971 40 F-4 677

LUKE @834 @247 Q933 1957 22 F-13 3047
LURE 0054 @247 8933 1937 22 F-;3 1053
LUKE 08354 2247 @933 1937 28 F-16 124
LUKE Q0S4 8247 0933 1957 28 F-16 1ue

0039 2793 ©027 2793 22 F-13 T049
LUKE 0827 2793 €639 2793 22 F-18  S--)
LUKE Q639 2793 @934 4803 22 F-1% 3049
LUKE 083I9 2793 0827 2793 28 F ¢ 124

LUME 8827 2793 @039 2793 20 F-is 1
LUKE 0859 2793 @934 4203 20 F-16 124
LUKE . . @839 2793 ©B27 2793 20 F~18 118
LUKE 9927 2793 @959 2793 28 F-1s 1

LUKE B83? 2793 ©934 4003 20 F-16 118

B AUl VUL URAUL LW
g

STARTING
RECORD NO

2
84
139
142

14%
178
213
218

449
460
476
324

61
set
&30
763

766
269
012
814

840
a7
Va3
946

Y49
932

9s3
1083
1148
1317

1456
1637

1728
1843
1961
2067

072

2138

2141
2144
219
2194

2197

Table A~7. Full INDEX File for Luke MOA.

NO OF
RECORDS

1]
53
3
3

33
37

3
231

NO OF SUPERSONIC
RECORDS

a1
o8
L
[ ]

Se
34
[]
220

16

S
43
34

112
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) FE I B AW 32 W I I S FE I I WA KK
j * MISSION INDEX FILE  #
* UFDATED: B&4/1@/1% *
pe * 15:20:12 *
" * SUFERSONIC DATA ONLY #
d FE 6 I NN W F W6 I AW I W I N W
‘ MISSION MISSION SITE
¥ NAME DATE LOCATION
o
~; 6063-11 4/86 LUKE
6062-11 3/86 LUKE
. 6063-4 4/86 LUKE
A 6062-8 3/86 LUKE
e 5196~18 5/85 LUKE
d S203-15 2/85 LUKE
0 S197-S-DACT &/85 LUKE
. S2@03-5-DACT 2/85 LUKE
[
;: NUMBER OF MISSION TAFES ANALYZED = 8
i
: Table A-8. Mission INDEX File for Luke MOA.
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1 4 = Q3IZATWUNY S3dUYL NOISSIH 40 w3awnn

SITI3N © 98/6 00 T~12va-0L19
SIVI3N 9876 O£ZV1~LOva-8L19
SITIaN 98/9 0£88-13va-9009
SITAN S8/v 2L11~-10v0-vZ09
NO1 tv207 Aiva 3WvN
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T rymywTIryyTER@EgTFTETR TSR THETETw

9y
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o
U
b ‘. LA A Y Y P YT Y YIS Y YN Y
® INDEX FILE TO LIBRARY TAPE o
h ; . FULL INDEX: 86/10/13 .
M| . 15:47:00 -
y . SUFERSONIC DATA OMLY .
‘-‘ XA R RSN SYRSRIL A Y2 Y 2
ENTRY MISSION HISSION  SITE STARTING FINISHING A/C A/C STARTING NO OF NO OF SUFERSONIC
NO NENE DATE ND  LOCATION TIME TINE TYPE TAIL NO RECORD NO RECORDS RECORDS
HR M SEC HR M SEC
B * 1 6@74-1 83/17/86 11 TYNDALL 0740 1463 0743 1773 35 F-16 LANG 2 3 [}
R 2 6074-1 ©3/17/86 11 TYNDALL 0743 1923 8759 3433 32 F-13  LANC 3 3 [
3 3 8074-1 2/17/06 11 TYNDALL D740 14463 0743 1773 33 F~16 LANC ] 3 e
X 4 6074-1 83/17/86 11 TYNDALL 9743 1923 @759 3833 38 F-16 LANC n 3 °
] S 8274-1 @3/17/846 1% TYMDALL Q740 14463 8743 1773 IS F-ib LANC 14 3 [\)
> b6 5Q74-1 B3/17/66 11 TYNDALL 8743 1923 @759 3633 33 F-16  LANC 17 3 [
7 s@74-t @3/17/86 11 TYNDALL 0740 1463 0743 1773 35 F-16 LANC 20 3 °
. 0 sB74-1 @3/17/86 11 YYNDALL @743 1923 B759 3633 33 F-1& LANC 23 3 °
g 9 6073-9 B3/14/84 11 TYNDALL 1522 4613 13549 4333 32 F-15  LANC 26 3 Q
- 10 6073-9 @3/14/86 11 TYNDALL 1522 4613 1349 4333 I3 F-16 LANC 29 10 7
De 11 &073-9 @3/14/86 11 TYNDALL = 1522 4613 1549 4333 33 F-16 LANC 39 17 14
. 2 5073-9 @3/t4/85 11 TYNDALL 1522 45613 1349 4333 33 F-16 LANC s 4 t
Y 13 6073-9 93/14/85 11 TYNDALL 1322 4613 1349 4333 33 F-16 LANC 0 3 [J
x 14 6169-5 ©4/18/86 11 TYNDALL 1117 S631 1146 4411 16 F-4 [ 1 63 3 [J
"y 1S 8189-6 ©5/18/86 11 TYNDALL 1117 5651 1146 4411 19 F-4 cneY 66 1 8
16 6169-8 86/19/85 11 TYNDALL 1353 @243 1429 3823 IS F-1&4 GRIF 77 s 2
17 6169-8 96/18/86 11 TYNDALL 1333 0243 1429 3823 32 F-13  GRIF 82 84 [}
w 10 s149-8 96/18/86 11 TYNDALL 1333 @243 1429 3823 33 F-16 GRUD 166 7 .
¥, 19 6169-8 B5/18/86 11 TYNDALL 1333 @°43 1429 3823 32 F-15  GRUD 173 3 [}
o 20 6169-7 86/18/85 11 TYNDALL 1307 3919 1339 0999 32 F-13  LANGC 176 3 o
N 2t 6169-7 ©6/18/84 11 TYNDALL 1387 3919 1339 0999 35 F-14 LANC 179 3 e
22 8169-7 046/18/86 11  TYNDALL 1307 5919 1339 0999 32 F-1S  LANC 182 3 ]
y 23 8169-7 06/18/85 11 TYNDALL 1307 5919 1339 ©999 32 F-13  LANC 183 3 [}
R 24 8170-7 6/19/86 11 TYNDALL 1221 2149 1239 2229 32 F-IS CuBl 180 3 L}
; 25 8179-7 @6/19/86 11 TYNDALL 1221 2169 1359 2229 33 F-16 CuBl 191 3 °
26 &170-7 @6/19/86 11  TYNDALL 1221 2169 1239 2229 16 F-4 cnaY 194 3 °
P 27 8170-7 ®5/319/86 11 TYNOALL 1221 2169 1239 2229 16 F-4 cMBT 197 21 18
28 s170-1 86719786 11 TYNDALL 2748 3003 @018 2453 35 F-16 YUKO 218 89 as
i
. 29 6179-1 86/19/85 11 TYNDALL 0740 3003 0010 2433 32 F-1S  YwKO 307 148 143
R 30 &6170-1 86/19/86 11 TYNDALL 0740 3003 0410 2453 16 F-4 cHeT 453 37 34
) 31 6170-1 ©56/719/86 11 TYNDALL ©748 3203 ©018 2453 19 F-4 cHBT 499 7 .
32 6199-3 97/18/85 1t TYNDALL 0927 1303 100U 2203 35 F-16 SPIK 497 221 218
4,
¢ 33 6199-3 97/18/86 11 TYNDALL @927 1303 1220 2203 32 F-1S  SPIK 718 52 L1
\ 34 6199-3 87/18/86 11  TYNDALL 9927 1303 1000 2203 4 A-4 SPIK 770 3 °
33 s199-3 ©7/18/86 311 TYNDALL 1350 3337 13346 2627 32 F-1S  AUDI 773 3 [}
36 4199-5 @7/18/86 11  TYNDALL 1356 2737 1422 3867 35 F-16 AUDI 778 a7 [Y)
4 37 8199-3 ©7/18/86 11 TYNDALL 1358 3557 13%4 2627 32 F-1S  GRND 823 3 []
%, 8 6199-3 @7/18/86 11  TYNDALL 1354 2737 1422 TBs7 32 F-13  BAND a2 17 14
1 39 6199-3 @7/18/85 11 TYNDALL 1350 3ISS7 13356 2627 4 A-4 AUDT 843 3 [}
5 49 6199-S @7/18/88 11 TYNDALL 13%6 2757 1422 3987 4 A-4 AuDI e4s 3 [}
41 6199-3 ©7/18/86 11 TYNDALL 1330 3357 13%6 2827 2 A-4 GRND (-71] 3 °
! 42 8199-3 @7/18/86 11 TYNDALL 1356 2757 1422 3067 2 A-4 GRND es2 3 [}
. 43 5199-6 ©7/18/86 11 TYNDALL = 1441 S343 1316 Q483 35 F-16  YUCC ess 22 19
44 6199-4 07/18/€6 11 TYNDALL 1441 3543 1516 8403 32 F-1S  YuCC er? 3 []
" 45 6199-5 ©87/18/86 11 TYNDALL 1441 5343 1516 943 32 F-15  YUuCC 880 a7 4
45 6199-4 ©7/18/86 11 TYNDALL 1304 3975 1327 4285 32 F-1S  LANC 927 3 [}
o 47 4199-4 ©7/18/86 11 TYNDALL 1304 3073 1327 4205 33 F-1& LANC 930 3 .
‘~ 48  6220-1 ®8/08/86 11  TYNDALL 0838 9299 1920 92897 33 F-16 BACO 33 3 [}
§ 49 6270-1 2a/08/86 t1  TYNDALL 0878 0299 0920 0289 35 F-14 BACO 936 3 []
V. 50 6220-t 09/08/86 11 TYNDALL 0850 9299 0920 0289 32 F-13  BACO 939 3 [}
Y, S1 &2t8-7 20/06/86 11 TYNDALL 1433 SO23 1592 3793 33 F-14  GRIF 942 3 [ ]
R 32 4218-7 ©8/84/86 11  TYNDALL 1433 5023 1502 S793 35 F-16 GRIF 943 3 [ |
|
S3  6218-7 83/06/86 11 TYNDALL 1433 %023 1502 3793 36 F-18  WHAM 940 (] s !
sS4 a218-7 ®8/06/86 11 TYNDALL 1433 TB23 1392 3795 36 F-1&4  WHAR 936 3 [ ]
! S35 6219-3 ©0/87/06 11 TYNDALL 1001 1855 1020 3813 33 F-16 INDE 929 13 19
N S6 6219-3 @8/07/86 11 TYNDALL 1091 1833 1020 3813 32 F-1S  INDE 972 14 11
. $7  6223-1 °a/11/86 11 TYNOALL 8753 9737 0826 1587 35 F-16  TANK 988 111 so8
%8 62231 €0/11/86 1t VYNDALL 0755 9737 0826 1587 35 F-1&4 TANK 1097 9%
89 8223-1 ©8/11/06 11 TYNDALL 0755 @737 ©a26 1387 36 F-16 KARA 1196 8e 81
' 80 62231 ©0/11/86 11  TYNDALL 9735 @737 0626 1387 36 F-16 KARA 1280 63 62
¢
\ Table A-13. Full INDEX File for Tyndall MOA.
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FEHEIE I NI I
# MISSION INDEX FILE *
* UPDATED: 84/1@/13 »*
* 15:47:00 *
* SUFERSONIC DATA ONLY =
HI I I I B HEIE I I I I I 3

MISSION MISSION SITE

NAME DATE LOCATION
608741 7/86 TYNDALL
6@73-9 4/86 TYNDALL
61696 8/86 TYNDALL
6169-8 8/86 TYNDALL
&169-7 8/86 TYNDALL
6170-7 @/86 TYNDALL
61701 9/86 TYNDALL
6199-3 8/86 TYNDALL
6199-5 8/8&6 TYNDALL
6199-6 8786 TYNDALL
6199-4 8/86 TYNDALL
62201 B/786 TYNDALL
6218-7 6/86 TYNDALL
62193 7/86 TYNDALL
6223~-1 1/86 TYNDALL
NUMBER OF MISSION TAPES ANALYZED = 15

Table A-14, Mission INDEX File for Tyndall MOA.
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APPENDIX B
X BOOM-MAP PROGRAM OUTPUT EXAMPLES

A NOTE: ALL PLOTS HAVE BEEN REDUCED AND

2' THE SCALE IS INCORRECT
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Page 1 of BOOM-MAP Output.

Table B-1.
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